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Separates 


High-quality reprinla of Individual arti- 
cles from AGU Journals are available In 
limited quantities. The separates pro- 
gram Is designed to provide you with 
single articles for your personal use. 
Small quantity purchases for classroom 
use or library reserve copies for classes 
are available while supplies last; send 
your request on departmenl stationery 
giving the class title and numbsr of en- 
rolled studenla. Quantity orders for re- 
sale or redistribution will not be filled. 

To Ordor: The order number can be 
found at the end of each abstract; use al 
digits when ordering. Only papers with 
order numbers are available from AGU. 

Coat: $3.60 for the first article and 
$1.00 for each additional article In ms 
same order. Payment must accompany 
order. 

Deposit Account: A minimum oj 
$10.00 may be placed on deposit wftn 
AGU for the purchase of separates, n 
funds are on deposit, the cost of the first 
article is only $2.00 and $1 .00 for each 
additional article In the aame order. 

Separates will be mailed within 3 
weeks of journal publication or within iu 
days If ordered after the journal n*s 
appeared. Separates are available tor 
purchase for two years from dafo w 
publication. . ■- 

Copies of English translations ol arti- 
cles from Russian translation joumfls 
are available either In unedited fwm ® 
the time of their listing In EOS 
printed form when a Journal Is pub*™* 
The charge Is $2.00 per Russian pas* ■ • 

Send your order to: ■ • ■! 

Amerloan Geophysical Union 

2000 Florida Ayenue, N.W. • .. ■ 

. . ; Washington, D.C. 20009 ^ 


>**»; - *. 


■I 1 ’ . * 1 1 'v j 
i: ■ 


EOS, vol. 62, no. 39, September 29, 1981 681 


Editorial 


AGU 

GlfT 


1985 


Why Contribute to AGU? 

When you receive your dues 
noSce and see the new line 
specifying a voluntary contrlbu- 
jfon ol $10 to AGU's fund raising 
gUort, pause for a moment and 
reflect on what membership In 
AGU means to you. AGU has al- 
ways been an Integral part of my 
own career. Be It the indlspens- ■ 
able journals, the excitement of two 
scientific meetings, or the steer- 
age AGU provides through its committees and programs, I 
cannot conceive of a career in geophysics that in some 


News 


Research Planned for Marginal Ice Zones 

World interest in and awareness or the polar regions has 
developed at an accelerated pace over the past decade. 

This Interest has stemmed from a variety of factors, includ- 
ing Increased resource utilization. Increased use of polar 
seas as shipping corridors, and a growing realization that 
sea ice must be Incorporated Into any viable global climate 
prediction scheme. In the 1970's this Interest led to imple- 
mentation of such programs as the Arctic Ice Dynamics 
Joint Experiment (AIDJEX) and the Arctic Data Buoy Pro- 
grams, all of which addressed oceanographic and sea ice 
problems In the central Arctic Basin. 

The more difficult, and possibly more significant, prob- 
lems remain, however, those concerning the variable ex- 
tents of the sea ice fields In both hemispheres. These vari- 
ations occur with the greatest intensity in the marginal Ice 
zones, where the floating Ice. oceans, and atmospheres 
are In continual physical contact and dynamic interaction. 
This realization led the U.S. National Academy of Sciences 
(NAS) In 1974 to recommend commencement of theoretical 
and field programs that would address marginal ice zone 
problems by the late 1970’s. Similar recommendations 
were adopted by the Global Atmospheric Research Pro- 
gram (GARP) a few years following the NAS statement. 

Most recently, the World Meteorological Organization has 
reiterated the significance of the marginal ice zones in Influ- 
Mdng climate and has recommended Implementation of a 
study program. 

In response to these stated needs, an international team 
ol scientists Is In the process of formulating a plan to devel- 
op scientific research strategies relevant to the marginal Ice 
zones. Building upon experience gained In large part from 
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way has not been touched by AGU activities. AGU Is not 
some facitoss and benevolent Institution. We Ihe members 
are AGU, and that means AGU functions and evolves fol- 
owlng our lead. Without this Involvement AGU would col- 
lapse. 

A $10 contribution, and you’re not limited to that, is one 
small way to ensure thal AGU will continue to function on 
our behalf In support of worthy programs and activities to 
geophysics. Let’s make AGU a shared responsibility and 
help AGU-GIFT to build a reserve for ihe future. Get in- 
volved In AGU. Consider that an Investment in the future of 
AGU Is really an investment In your future. 

Bob Engdahl 
President, AGU Seismology Section 


AIDJEX and the Data Buoy Programs In Ihe Arctic Ocean, 
from the Norwegian Sea through the Norwegian Sea Ex- 
periment (NORSEX), and from the Bering and Chukchi 
seas through various programs, these scientists have iden- 
tified two major research objectives. The first Is to develop 
an understanding of the mesoscale (of order hundreds ol 
kilometers) processes associated with air-ice-waler interac- 
tion In (he marginal ice zones. The second is lo understand 
the dynamics ol ihe large-scale Interactions more likely to 
directly Impact global climate. 

Planning of an experiment to address the first of these 
objectives js well under way at Ihe present time. The result- 
ing Marginal Ice Zone Experiment (MIZEX) proposes to uti- 
lize a combination of field programs and theoretical analy- 
ses to investigate mesoscale Interactions between air. ice. 
and water in the marginal Ice zones. Field programs are 
proposed for the Bering and Greenland seas, each of 
which is characterized by a different set of oceanic and at- 
mospheric conditions, commencing In 1983. Coincident ex- 
periments will also be carried out In the marginal ice zone 
In the Labrador Sea under the auspices of the Labrador Ice 
Dynamics Experiment (LIDEX). Scientific problems of par- 
ticularly high priority Include definition of an ice rheology 
law for the marginal ice zones; idenlificalion of the domi- 
nant processes for air-sea-waler Interaction along an ice 
edge, such as frontal development, eddy formation, and 
double-diffusive phenomena; and melting and freezing 
processes and their effects upon the underlying waters. 
Knowledge of these processes will greatly enhance our un- 
derstanding of vertical and lateral heat transler through the 
marginal Ice zones and will contribute substantially to an 
overall understanding of the roles that marginal ice zones 
play In global climate dynamics. 

This news Item was contributed by Robin Muench ol SAI- 
Northwest and Norberi Unterstelner of the University of 
Washington. 8S 


Solar Mesosphere Explorer 

The Solar Mesosphere Explorer Is an atmospheric re- 
search satellite designed lo study reactions between sun- 
light, ozone, and other chemicals In the atmosphere and 
how concentrations of ozone are transported in the atmo- 
sphere In the region from 30-km to 90-km altitude. At press 
time, the satellite was scheduled lo be launched no earlier 


than October 3 at 7:27 A.M. EOT. Al least one year of or- 
bital operation is planned. 

The objeclives of the Solar Mesosphere Explorer project 
are: 

to provide a comprehensive study of atmospheric ozone 
and the processes that form and destroy ft above 30 km; 

to determine what changes occur In ozone distribution as 
a result of changes In Incoming solar radiation; 

to measure changes In ozone density distribution in the 
altitude range of 30-90 km and lo determine the causes of 
those changes; 

to simultaneously measure temperature, pressure, water 
vapor, nitrogen dioxide, near-infrared airglow, and Ihe 
amount of incoming solar radiation; 

to determine what solar-terrestrial correlation exists and 
the paths that lead to changes In ozone density; 

lo determine other changes in ozone abundance and dis- 
tinguish them from changes caused by the sun. 

Five Instruments will simultaneously monitor ozone and 
minor atmospheric constituent quantities, water vapor 
abundance and temperature, and the amount of Incoming 
solar radiation to determine the role each plays In ozone 
production and distribution throughout the mesosphere. 
Scientific data from the mission will help to develop models 
for ozone production and depletion on a global scale. 

(The mesosphere Is the region of the atmosphere be- 
tween 30-km and 80-km altitude, l.e., above the strato- 
sphere and below the Ionosphere. Radiation of short wave- 
length in thal region causes a variety ol photochemical re- 
actions; the most notable is creation ot a layer of ozone 
thal effectively absorbs solar ultraviolet radiation and 
causes a warm layer at about 30-km altitude.) 

The experiments are 

• an ultraviolet ozone spectrometer— lo measure ozone 
(Oj) between 40-km and 70-km altitudo; 

• a 1.27-m spectrometer— to measure ozone between 
50-km and 90-km altitude and hydroxyl (OH) between 60- 
km and 90-km aililude; 

• a nitrogen dioxide spectrometer— to measure NOj be- 
tween 20-km and 40-km aililude; 

• a four-channel infrared radiometer— to measure tem- 
perature and pressure between 20-km and 70-km altitudo 
and water vapor and ozone between 30-km and 65-km alti- 
tude; 

• a solar ultraviolet monitor— to measure incoming radia- 
tion from the sun. 4 


NSF FY19B2 Update: Support for Basic 
Research 

When the Appropriation Committees ot the House of 
Representatives and ihe Senate meet in coherence this 
month, discussion of ihe Astronomical, Atmospheric. Earth, 
and Ocean Sciences (AAEO) sections of ihe National Sci- 
ence Foundation (NSF) will be limited. Both Ihe House and 
Ihe Senate committees made some slight increases to the 
Office of Management and Budget requests, and the pro- 
gram by program agreement between the (wo was unusual. 

The House appropriation bill, H. R. 4034, provides S70 
million over the administration request of Si 033.5 million. 

Of the increase, $44.9 million was added in the area of re- 
search and related activities and $25.1 million for science 
and engineering education. 

The Senate version ol the appropriations bill is similar, 
containing an increase of $14 million over the administra- 
tion request. The increases in Ihe Senate's version empha- 
sized support for foreign programs, for 2- and 4-year col- 
lege instrumentation requests, and for science education 
activities, especially In the form of support for graduate 
study. 

The overall AAEO budget request Is increased by ap- 
proximately $7-8 million, according to a spokesman In the 


Geodynamics Series 


The Final Reports of the International Geodynamics Program, recording its remarkable 
achievements are chronicled in the Geodynamics Series. Copublished by the American 
Geophysical Union and the Geological Society of America. 12 to 15 volumes will complete 

the series. 


♦ Dynamics of Plate Interiors (1980). edited 
by A W. Batty. P L Bender. T.R. McGelchin. 
and RJ. Walcott, 1 68 pages, illustrated. 
(GD0100). $15 00. 

An Inlerdlscipknary locus on Ihe move- 
ments of the surface end upper part ol tha 
earth’s interior. It explores the deformaltan which occurred 
along narrow bells between the lithospheric plates and 
leads lo an understanding of the earth process where 
primarily vertical motions occurred within the plates remote 
from plate boundries. 

Paleoreconatruclloh of tlie Continent# 
(1901), edited by M.W. McElhtnny and 
D.A. Vatencto, 200 pages,, illustrated, 

[Oil (GD0200). $1600. • 

IS// Analyzes the evidence leading to the 
reconstruction ol past conllgiirations ot 
continental blocks, defines episodes of fracturing and 
seoarefion ol Ihe continental blocks, and. lesla whether . 
fhe SsWbulion of erogenic activity al any point in gerjcgic 
Em and tecenl horizontal rtwwnerits can be integrated 

.within a Single geodynamlc peltern. 



Zagros- Hindu Kush-Himalaya-Qeody- 
namlo Evolution (1981). edited by F.M. 
Detany and H.K. Gupta, illustrated, loidoul. 
24 x 30 Color maps. (GD0300), $28 00. 

Published data on geological and geo- 
physical research in the eastern Alpine- 
Himaiyan bell are frequently difficult to find outside the 
countries ot this region. Rarer still are readily available 
authoritative syntheses such as those presented in this 
volume, which describes many aspefcis or orogeny in the 
Zagros, Hindu Kush, end Himalaya told belt* 

• AnelaatlQlly In the Earth ( 1981), edited 
by F O. Stacey. M S. Peterson. A. Nicolas. 
128 pages, ilhiatreted. (GD0400). $15.00 
Authoritative statements on two related 1 
phenomena in ihe earth’s mantle, the ■ 
damping end associated dispersion of ' 
seismic waves; and steady inelastic deformation. (creep). 
Several papers report recent work on atomic and crystal- . 
hne mechanisms, Application lo mining prQbtems as well 
as fundamental mantle physics are included. 



Standing orders to this series are welcome 

Call loll free: .800 424*488 . 

br ln the Washington, D.C. area 462-8903 


gg American Geophysical Union 
2000 Florida Ave.. N.W, 
Washington, D.C; 20d09 


■ 20% discount 
lo AGU members 

•Orders under $50 
must be prepaid 
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NSF CongressionaP Liaison Office. The breakdown after the 
increase is approximately $63 .6 million for astronomy. 
$73.2 million for atmospheric sciences. $49.3 million for 
ocean sciences, and $32.1 million for the earth sciences. It 
appears almost certain that the ocean margin drilling pro- 
gram will be funded as requested: the House-Senate con- 
ference on (hfs section of the NSF budget request Is pre- 
dicted to result in little or no change, according to NSF 
sources. 

An unknown factor In the FY1982 budgelary procedure is 
possible change in NSF authorization by either the House 
or the Senate. Further overall budget cuts by the Adminis- 
tration before the FY 1982 budgot Is finally approved could 
also ailed ihe totals.— PM9 o 

Geophysical Events 

This is a summary of SEAN Bulletin. 6 (8). August 31. 1981, a 
publication of the Smithsonian Institution. The complete bulletin is 
available in the Microfiche edition of Eos, as a microfiche supple- 
ment, or as a paper reprint. For ihe microfiche, order document 
number E8I-008 at St. 00 from AGU. 2000 Florida Avenue. N.W., 
Washington, D.C. 20009. For reprints, order SEAN Bulletin (give 
dates and volume number) through AGU Separates: $3.50 for the 
first copy for those who do not have n deposit account; $2 for 
those who do; additional copies are Si.OO. Orders must lio pre- 
paid. 

Volcanic Events 

Ml. St. Helens (Washington): Lava extrusion adds new 
lobe to composite dome (see special report in Eos, 62 (38), 
675: entire article reproduced). 

Kralfa (Iceland): Pattern of inflatron changes. 

Asama (Japan): Earthquake swarm but no eruption. 
Sakurazima (Japan): Explosions increase. 

Krfauea (Hawaii): More informa lion on SW riff inlrusion. 
Paluweh (Rokatenda) (Indonesia): Lava dome destroyed; 
pyroclastic flows (entire article reproduced). 

Langila (New Britain): Ash and incandescent lephra ejec- 
tion. then explosions and seismicity decline. 

Manam (Bismarck Sea): incandescent lava, glow, 
sounds. 

Arena! (Costa Rica): Lava (lows and incandescenl teph- 
ra; lava dome obstructing active vent deflates. 

Po&s (Costa Rica): Incandescent fissures; steam explo- 
sions; harmonic tremor and shallow discrete events. 

Krafta Caldera, Myvaln Area, Iceland (65.7VN. 16.7&W). 
inflation at Krafla resumed as Ihe January 30 to February 4 
fissure eruption ended (see SEAN Bulletins. 6, (1-2)) and 
has continued through early September. Previous periods 
of inflation had been characterized by a singfe center of up- 
lift beneath the caldera, but data gathered by tillmelers 
since February 4 has been more complex and may indicate 
multiple centers of uplift. Because o( the changed pattern ol 
inflation , the rate oi magma inflow from depth can no long- 
er be calculated nor can the timing of future deflation 
events or eruptions be predicted. 

Information contact: Karl Grtjnvold. Nordic Volcanclogical 
Institute, University of Iceland. Reykjavik. Iceland. 

Paluweh (Rokatenda) Volcano. Lesser Sunda Islands, In- 
donesia (8.32* S, 121.71 3 E). All times are local ( GMT + 8 
h). Explosive activity at Paluweh began in November 1980 
and continued intermittently through January. After explo- 
sions on January 31, a new lava dome was observed in ihe 
active vent, on the NNE upper part ol the volcano (see 
SEAN Bulletin, 6 (1-2)). No pyroclastic Hows were ob- 
served during the growth of the dome (although some slid- 
ing' occurred), but it generated blasts ol hot air fell by resi- 
dents ol a Hank village. The villagers wore evacuated by 
the end of February, after Ihe Votcanological Survey of In- 
donesia had issued a volcanic hazard warning. By July, the 
lava dome was 200 m high, its volume exceeded 8.5 x io° 
m . and Its summit had becomo the highest point on Ihe 
volcano at 875 m above sea level. Explosive activity re- 
sumed on September 5 between 2010 and 2105. producing 
a 1 -km-high plume. This activity was followed by the de- 
struction ol the lava dome. Pyroclastic Hows and nudes ar- 
dentes d avalanche moved downslope, depositing 5-20 cm 
of tephra at one village and starting fires at 36 structures 
Including a church and live shelters, at a second village. ' 
Because residents had previously been evacuated, there 
were no casualties. Since Ihe destruction of the dome, the 
three-component seismograph monitoring the volcano has 
recorded shallow earthquakes that the Volcanological Sur- 
vey of Indonesia believes may be generated by sliding from 
remnants of Ihe dome. 

Information conlacls: A. Sudradjat, direclor, and L. Par- 
dyanto. senior volcanologist, Volcanological Survey ol Indo- 
nesia, Diponegoro 57. Bandung, Indonesia. 

Meteoritic Evenls ■ ' / 

Fireballs: Algeria; Australia (3); Czechoslovakia; Italy ( 2 ); 
Saudi Arabia; South China Sea; Connecticut and tekaa. 


Aug. 13 0258 5.5 M, 44.80" N 17.33“ E 9 km NW Yugo- 
slavia 

Information contact: National Earthquake Information Ser- 
vice, U.S. Geological Survey, Stop 967, Denver Federal 
Center, Box 25046, Denver, Colorado 80225 USA. ffi 


Geophysicists 

Twelve AGU members are candidates for various offices 
In the annual elections of (he American Association for the 
Advancement of Science (AAAS). 

J. Tuzo Wilson, AGU president and director general of 
the Ontario Science Center, is running for the AAAS Board 
of Directors. He Is one of four candidates; two will be elect- 
ed. 

Kristina B. Katsaros, research associate professor at the 
University of Washington and Eos associate editor, is vying 
with Hans Panofsky, Evan Pugh professor ol atmospheric 
science at the Pennsylvania State University, for Ihe office 
of chairperson-elect of Ihe Atmospheric and Hydrospheric 
Sciences section ol AAAS. Competing for the member-at- 
large position of the same section are H. Frank Eden, sen- 
ior science associate In the National Science Foundation’s 
Directorate for Astronomical, Atmospheric, Earth, and 
Ocean Sciences, and Barry Sallzman, professor of geo- 
physics at Yale University and former associate editor of 
Ihe Journal of Geophysical Research. 

Four AGU members are In contention lor the two posi- 
tions on Ihe electorate nominating committee of the Atmo- 
spheric and Hydrospheric Sciences section: William R. Hol- 
land (senior scientist and head of the oceanography sec- 
tion at the National Center for Atmospheric Research), 
Andrew P. Ingersoll (professor of planetary science at the 
California Institute of Technology and a member of the 
Voyager science team), Clayton A. Paulson (professor of 
physical oceanography at Oregon State University), and 
Warren M. Washington (head of the climate section at 
NCAR). 

Clark R. Chapman, at the Planetary Science Institute in 
Tucson. Ariz., Is a candidate for member-at-large of the As- 


VOYAGER 1 

A special JGR-blue, (Section A) issue will feature 
the VOYAGER 1 mission to Saturn, This single Issue 
will also include some articles of primary interest to 
earth and atmosphere scientists. 


over 700 p.p. 
two foldouts 


color plates 
64 papers 


Those subscribing to JGR-blue, (Section A) wiD 
automatically receive this issue. 

AGU members who have paid subscriptions to 
either JGR-red, (Section B) or JGR-green, (Section 
C), may purchase this unique VOYAGER 1 issue for 
only $10. This la a limited offer. 

Orders from North America will be accepted 
through Nov. 30, 1981. 

All others must be received by Jan, 31, 1982. 
Non-members/non-subscriber price $25. 

Order from: American Geophysical Union 

2000 Florida Ave., N.W. 

Washington, D.C. 20009 

800-424-2488 (202) 462-6903 

Toll fraa Washington Area 

Orders under $50. must be prepaid 


tronomy section committee of AAAS. James Frazier Daw's 
Is running for member-at-large oi the Geology and Geogra- 
phy section committee. He is a state geologist and chief of 
the Division of Mines and Geology for California. Randall 
W. Bromery, at the University of Massachusetts at Am- 
herst, is In contention for the office of member of the elec- 
torate nominating committee of the Geology and Geogra- 
phy section.— BTR SS 



Manual of Photogrammetry, 4th ed. 

C. C. Stama (Ed.), American Society of Photogrammetry, 
Falls Church, Va.. xv h 1056 pp., 1981 . $59.95. 

Reviewed by Clive S. Fraser 

Since It was first published in 1944, the Manual of Photo- 
grammetry has remained perhaps the most complete hand- 
book of the science of photogrammetry. With the publlca- 
tion of this ihe fourth edition of the manual, the tradition of 
providing a comprehensive coverage of the latest theoreti- 
cal developments, techniques, Instruments, and procedures 
continues. 

In the 14 years since the publication of Ihe third edition, 
significant technological advances have occurred in pholo- 
grammetry. Instruments and techniques, which were In var- 
ious stages of their Infancy in Ihe mid-1 960’s, have been 
r0 9ular production tools; analytical plotters 

?h-« 0rth ? P ^° S graphy readily come to mind - without doubt 
me greatest advances In photogrammetry over the past 

decade or so have been in the area of analytical methods. 
Developments in digital rectification, aerial triangulatlon 
^ automation of photogrammetric processes' 
have paralleled advances In a wide variety of related disci- 
plines ranging from computer technology to Ihe malhemat 
les of estimation and error theory. mamemat- 

nrJ^? mpl , la !! 0n ° f a handb00k ,or the science of photo- 

ff a 2! ne JS[ 8Wws one as an aweSQrr| 0 task. Indeed this 
fourth edition of the manual was about 5 years In the nreD- 

ara sl . a 9®- Contributions were made by nearly 100au? 

jj° r r 8 ’ !) C Ud , n ? many we,| -chosen experts drawn from the 
International photogrammetric community. The very (act 

hat so many authors have been called upon to Soule 
lo this volume Indicates Ihe broad scope of present dav 
photogrammetry. Whereas early editions of the manual 

pacts of topographic mapping, significant portions of the 


Nominations for AGU Fellows 
and Awards 

November -15 is the deadline for nominations from the 
"""S"* for AQU Fellows and December 15 for awarrt* 
for 1982. Nominations for Fellows must bemade on IS 

ir mu,e “ 

c f qph Y s,ca! union - , • : 

200(1 Florida Avenue, N. w, . 

■ ' I . Washington, Q.c. 20009 ; 


latest edition have been given over to newer, burgeoning 
fields of the science such as nontopographlc and satellite 
photogrammetry. 

In scanning the table of contents of the manual and com- 
paring it to that of the third edition, numerous chapter and 
section headings can be seen to be the same. However, 
this Is misleading. The manual has been substantially re- 
written; even the history of photogrammetry, summarized to 
chapter 1 , has been further expanded. Topics covered in 
the third edition that were deemed to be outdated have 
been deleted— this process could have been carried a little 
further — and other sections shortened, combined, and up- 
dated to reflect better the current slate of the art In photo- 
grammetry. 

The manual comprises 19 chapters, the first of which 
contains an overview of Jusl what photogrammetry is, 
where the science has been, and where It Is headed, along 
with an account of the products and problems of photo- 
grammetry, and a very readable historical summary. Cw 
ter 18 covers educational and professional aspects, ano 
the last chapter provides a comprehensive 'dictionary ® 
photogrammetric terms and symbols. The remaining j® 
chapters are devoted to the theory. Instruments, and tech- 
niques of photogrammetry. These chapters are said to 
ordered In the sequence that one would encounter in uw 
application of photogrammetry, though considering ths 
verse fields within the science it is unlikely that me.raMf 
would wish to cover the material In each and every crap** 
leading up to his topic of Interest. ■ 

Chapter 2 details the basic mathematics of pnoWJL 
metry. The coverage Includes the geometry of the 
process, aspects of linear estimation and error theory, 
squares adjustment, and mathematical and algorltnrnic 
mutations for photogrammetric block adjustment, ins 
of these topics Is also expounded upon In three otne 
lers. This chapter serves as a good Introduction onn 
treatment of analytical camera calibration presented 
chapter 4. Many aspects of aerial and croso-range 
calibration are closely Interrelated to the design ano 
tlon characteristics of lens systems, and on the top .. 
photogrammetric optics chapter 3 provides a .thoroug* 
treatment. 

General considerations of the data acquisition 
photogrammetric project are discussed In chapter 
with the emphasis being on topographic mapping PJL • 
The first of these chapters covers, amongst other 
types and uses of aerial photography ahd factors ap - ^ 
Us procurement. Properties of photographic rnaten» , 
features of film processing and quality are P r0S0 . n nJaf J p g • 
chapter 8. Chapter 7 concerns the economic? w* ^ 
and executing a photogrammetric project, In ' aa Sl nhoto" 


usual material oh flight planning. Field suw0ys 
grammetry are covered in ohapter 8. Following jn . 
on geodetic datums for mapping, mapping ^ 

terns, nfiap projections, sind control surveys Is i a fSlW. 
titled 'Photogrammetric Geodesy.’ I must conies^ ^ 
terminology was newto me and seemingly 
who compiled chapter 1 9 since 'photogrammetno “ 


i 


fyes not appear in the list of definitions of photogrammetric 
terms, perhaps geodetic (or cadastral) surveying by photo- 
irianqulation or photogrammetric positioning are better de- 
scriptions of what is entailed. This technique for control 
densilicatlon Is becoming increasingly popular, and the ac- 
count of the method would have been better placed In the 
chapter on aerotrlangulatlon, chapter 9. 

The chapter entitled 'Aerotrlangulatlon' contains a sub- 
stantial amount of new material In addition to that drawn 
from two chapters of the third edition of the manual. The 
discussion of mechanical and analog instrument triangula- 
Uonhas been considerably condensed, whereas the de- 
scription of various facets of analytical phototrlangulation 
has baen expanded and updated. The fundamental mathe- 
matical models of both Independent model and bundle 
block adjustment are detailed, -there Is a useful section on 
Ihe theoretical accuracy of block adjustment, and the con- 
cepts of self-calibration and combined block adjustment In- 
corporating data from auxiliary sensors are outlined. Chap- 
ter 9 should serve as a particularly useful reference on the 
subject of aerotrlangulatlon. Understandably, however, 
some topics of current research interest are omitted from 
flia chapter (e.g., blunder detection and reliability theory as 
related to phototrlangulation). 

Chapters 10, 11, and 12 deal with stereoscopy, double 
projection direct-viewing and paper print plotting instru- 
ments, and optical-mechanical stereoplotters, respectively. 
Essentially, these chapters of the manual are updated ver- 
sions of the corresponding sections In the third edition. 

New aspects of stereoscopy were worthy of Inclusion, but 
the material presented in chapter 11 could have undergone 
further condensation. Chapter 12 principally comprises a 
summary of analog stereoplotters that are either currently 
available on the market or still in commercial use, a very 
comprehensive list Indeed. 

It le noted In the chapter on automation of the photo- 
grammetric process, chapter 13, that Helava's Innovative 
analytical plotter concept, first presented In 1957, was met 
with a large degree of indifferent interest by the photogram- 
metrlc community. Whereas this is certainly no longer the 
case, the analytical plotter has not enjoyed wide commer- 
cial acceptance, in spite of the proven flexibility and accura- 
cy potential of this digital photogrammetric system. Chapter 
13 contains descriptions of seven analytical plotter sys- 
tems. Unfortunately, each of these accounts reads some- 
what like a manufacturer’s product brief and is short on 
specifics regarding the merits and demerits of the various 
hardware and software features of the Instrument being 
discussed. This Is In marked contrast to the detailed de- 
scriptions of analog stereoplotters in chapter 12. The chap- 
ter on automation also Includes a section on automatic Im- 
age correlation that, oddly enough considering the several 
automated photogrammetric systems available, Is less 
comprehensive than the corresponding account given In 
Ihe third edition. Another section worthy of expansion Is 
that covering the digital mapping approach, which employs 
direct digitization on analog stereoplotters. For many topo- 
graphic mapping companies, such systems offer a lower 
cost alternative to analytical plotters. 

Rectification forms the subject of chapter 14, the empha- 
sis being on analytical methods. Following on logically from 


EOS, vol. 62, no. 39, September 29, 1981 


Announcement x 

The American Geophysical Union and the European Geophysical Society Copublishers 
of an outstanding New International Earth Science Journal 


John F. Dewey, 
editor-in-chief 


TECTONICS 


Premiere issue February 1982. 

bimonthly thereafter 


A cooperative publishing venture designed to print the highest- quality papers In analytical, 

synthetic, and integrative tectonics. 

This new journal will: 

• publish the leading papers in the structure and evolution of terrestrial lithosphere. Integrative 

tectonics, structural geology, and materials science with emphasis on the continents. 

• offer the highest refereeing standards in selecting papers of excellence — author produced 

copy — no page charges — rapid publication (3 to 6 months from submission). 

• be essential to all interested in regional geology, structure of the earth, tectonics, geophysics, 

and hard-rock geology. 

rfk For further information, to submit papers, or to subscribe. Contact: (s~s 
vG) American Geophysical Union, Dept. T. ^ 

S"' 2000 Florida Avenue, N.W., Washington, D.C. 20009 (i.SA ' — ^ /j* 


this Is a chapter on orlhophotomaps, aerial mosaics, and 
Instruments for orthophotography. 

Principally as a result of the Increased flexibility and ac- 
curacy afforded by analytical methods, photogrammetry has 
evolved from a topographic mapping tool Into a precise 
noncontact three-dimensional measurement technique that 
nowadays finds application in ‘nontopographlc 1 areas such 
as engineering, industry, and blo-medicine. With the excep- 
tion of one section on on-line analytical photogrammetry. 
the contents of chapter 16 have been drawn from the 
Handbook of Non-Topographic Photogrammetry. also pub- 
lished by ASP. This chapter is well put together and covers 
close-range, underwater, and terrestrial photogrammetry; X 
ray photogrammetric, holographic, and scanning electron 
microscope systems: and Molrd topography. One conspicu- 
ous omission from the chapter is the rigorous bundle ad- 
justment approach to close-range and terrestrial photolrian- 
gulatlon. Fortunately, such an account Is introduced in 
chapter 2, with further details being given in the section on 
analytical camera calibration in chapter 4. 

The last chapter or a technical nature is a particularly im- 
pressive one. Chapter 1 7 deals with satellite photogramme- 
try, a field lha! was given major impetus by the lunar map- 
ping projects ol the Apollo missions and which should fur- 
ther advance with the space shuttle program. Among the 
topics covered In this chapter oi nearly 100 pages are ac- 
counts of orbit geometry and basic orbital dynamics, stellar 
reference coordinate systems, (he spacecraft mode of ana- 


lytical phololrlangolation, and descriptions of past and fu- 
ture space programs that have a photogram metric content, 
be it Tor topographic mapping of tho earth or establishing 
geodetic control on the moon. To my knowledge, this chap- 
ter represents the first comprehensive place of literature on 
the many facets of satellite photogrammetry 

Considering the magnitude of the editorial task involved 
in preparing the manual it is not surprising that the volume 
contains a number of shortcomings. The Index is sadly defi- 
cient in a number of areas (e.g., analytical relative orienta- 
tion is described in detail in chapters 2 and 9; yet neither 
section appears in the index), ihe odd reference does not 
appear in the appropriate bibliography, and on one occa- 
sion a figure referred to Is missing. There is considerable 
duplication; take, for example, the number of limes the dif- 
ferential form ol Ihe colllnearity equations is presented. 
However, to cut down on duplication would perhaps have 
reduced continuity adversely. 

In summary. Ihe manual is an invaluable source ol useful 
photogrammetric information. I would strongly recommend 
this volume both to practising photogrammetrists and to 
those who wish to obtain either a broad overview of pholo- 
grammetry or a detailed account of a particular instrument, 
technique, or methodology employed in the science. 

Ctlve S. Fraser is with the Division of Surveying Engi- 
neering. The University of Calgary, Calgary, Alberta. 
Canada. 
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Interactive computer system eariy next year. The 
Institute maintains two research vassals, the FW 
IDA GREEN and (he FW FRED H. MOORE, which 
have capabilities lor conducting marine geophysical 
surveys Including Ihe collection ol magnetics, multi- 
fold seismic reflection data (4B-chBrmst), sonobuoy 
dale, and OBS retraction and earthquake data. 

This two-ship capability oflara (he exciting opportu- 
nity to conduct two-ship seismic experiments. In 
addition, ihe Institute operates extensive setamo- 
graphlc networks In several Central American end 
Caribbean countries. The institute maintains dose 
ties with the stall and ladUltes ol the Department ot 
Geolog leal Sciences, which include modem radio- 
metric, Isotope, and pataomagnetlc laboratories^ 

A Ph.D. degree is required, preferable In Geoto- 
oy or Geophysics. Salaries are negollaMB depend- 
ing upon experience and quaHtoattone. The person 
must have the ability and desire to workon group 
protects, conceive and Initiate new projects, collect 
artoretfuce data, and publish the results. II you are 
Seated In thla excellent wrirQ 8 
challenging career in the forefront ol geophysical 
research In an academic setting, pkaae Mnd i™' 
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Director 

The University of Texes 
Institute for Geophysics^ 

Oolveeton Morin* Geophysics 
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700 The Strand ■ 
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Research Position In Chemical Oceanogra- 
phy. California Institute of Technology. Division at 
Geological and Planetary Sciences. The position ol 
research (allow Is being offered at Caltech lor re- 
search in oceanography. Investigation of tire Isotop- 
ic composition ol neodymium and rare earth abun- 
dances In bbh water and sediments Is now being 
carried forward. The mechanism ol Injection ol REE 
Into sea water will be studied. The dilterences In 
««Nd/ , «Nd in various water masses [Piepgras of 
A, Earth and Planet Sd. Lett. AS. 223-238 and 
Piepgras and Wassaiburg. Earth and Planet. Sd. 

Lett 50, 128-136 (1980)) Is now being carried for- 
ward as an exploratory venture In order to deter- 
mine the origin and chemtal bMorof REE In 
toe ocean and the potential use of ,w Nd' Ndas 
a tracer. The laboratory faculties lor sample prepa- 
ration and analysis ere fully functional and will be 
available. Applicants should have training In ocean- 
ography and a good perspective on general physi- 
cal oceanographic models. 

Send resume end references to Piolessor G. J. 
Wasserburg. Lunatic Asylum, California Institute of 
Technology, Pasadena. CA 91 125 
Caltech Is an equal opportunlly/afllmiative action 
employer (M/F/H). 

■eenemle Geologist, University of 
Iowa. The Department of Geology Invites applica- 
tions tar a lenure track position In economic geolo- 
gy. Appointment will be st Ihe assfetent professor 
level, beginning In August 1082, Applicants should 
be fletd oriented with primary research interests to 
the chemistry of ore deposits. Experience In indus- 
try and with modem techniques in geochemistry, 
computers, and appled mathematics would also be 
desirable. Candidates should aim to develop a 
strong research program, taking advantage of com- 
panion programs here in mineralogy and petrology, 
structural geology, geophyslca. and remote sens- 
ing. Teaching duties wtu Include tntnxtatory 
advanced courses which wM provide student* with 

broad traWng In economlo geotogy. PhD degree to 

required at time of appointment, 

The Department shares Ha Geology butidtogwilh 
toe Stale Geological Survey. Equipment Intiudei 
X-ray dUractomelsrs, chemical tab. AA„ automat- 
ed iricroprobe, 3.S.M., microscopes, catoodotomto- 
oscope, geophysics and remole sensing lecSUes. 
and In-house computer tormina*. The Department 
has 120 undergrad majors and 80 graduate stu- 
dents. The University, a Big Ten school centrally lo- 
cated In the Midwest. Is situated on the acenlo lows 
River In a community ol 60,000 with a high quality 

^Applications desired by end of December 1981 . 

. salary mlnkhum d $25,000. . 


To apply, send complete biography and names 
of three references to Robert S Carmichael. De- 
partment ol Geology, University ot Jowa. Iowa City. 
Iowa 52242 

The University ol Iowa is an equal opportumiy ar- 
flimativa action employer. 

Atmospheric SeientlaL’Oceanographer Po- 
sition i Tho Joint Institute for tha Study ol 
tho Atmosphere and Ooaan, University of 
Washing tan. Atmospheric scientist oceanogra- 
pher needed to undertake analysis ol intaranmral 
and interdecadaJ climate-related fluctuations In the 
ocean and atmosphere as revealed by marine sur- 
face observations from ships of opportunity and Is- 
land stations. 

Applicants should show evidence of published 
work on related topics and be adept at eliciting dy- 
namical properties from the analysis ol large data 
seta. 

The position is offered through the Joint Institute 
lor the Study of the Atmosphere and Ocean, a co- 
operative research InaiHuia between the University 
of Washington and the National Oceanic and Atmo- 
spheric Administration. The work will be canted out 
In conjunction with ademiets at Ihe University and 
at the NOAA Pacific Marina Environmental Labora- 
tory. which is housed on toe University campus 
Appointment te for one year, with a possfoWty ol 
renewal lor subsequent years up to a three-year 
term. Salary is negotiable, depending on qualifica- 
tions and experience. 

To apply or request further information, write lo 
Director, j 1.9 AO., Department ol Atmospheric 
Sciences, AK-40, Umversky of Washington, 8eaHe. 
WA 98195 U.S.A. Applications should Include resu- 
me, bibliography, end two tetters of recommenda- 
tion. Ctoefog date November 16. 1881. 

An equal opportu nky-'eUrm ative notion employer. 
Seismologist. Appbcstions are fnvlied for a 
postgraduate research position to seismology at the 
Scrippe Institution of Oceanography. Applicants 
specializing to all areas ot seismology will be con- 
sidered, although preference will be given to recent 
graduates Interested In setamto wave propagation, 
partteuMuty as appilad to Ihq ocaanto environment 
and digital signal processing. The position has a 
duration of one year, with the possMMy of ext an* 
sten to two yean, and an annual stipend of . 
$ 18 ^ 960 . Please sand resume and three references' 
lo either Dr. Thomas H. Jordan or Dr.. Jqhn Orient, 
A -01 6. Geological Research Division. Scrippe Insti- 
tution of Oceanography, La JoRa, CA 92093, prior 
tol December 19BI; 

Scrippe Institution of Oceanography, University of 
California, San Dtogo te w affirmative acttofVequal 
opportunity employer. 
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Physical Oceanographer 

$A24,951-$A33,616 pa 
CSIRO Marine Laboratories 
Division of Oceanography 
Sydney NSW, Australia 

CSIRO has a broad charter for research Into primary and secondary In- 
dustry areas. The organization has approximately 7400 employees— 2500 
of whom are research and professional scientists— located in divisions and 
sections throughout Australia. 

GENERAL: In March 1981, the CSIRO Division of Fisheries and Ocean- 
ography was formally separated Into a Division of Fisheries Research and 
a Division of Oceanography. These divisions collectively form the CSIRO 
Marine Laboratories, and are Australia's principal marine laboratories, em- 
ploying about 200 scientists and support staff. The main laboratory is in 
Sydney, and there are smaller laboratories in Brisbane and Perth. 

Depending on Parliamentary approval, the Sydney activities will be trans- 
ferred to new laboratories to be constructed on a deep waterfront site in 
Hobart, Tasmania. Appointees must be prepared to transfer to Hobart at 
any time after December 1982. The Australian Government has also 
agreed to the acquisition by CSIRO of a modem oceanographic ship to re- 
place the presently chartered 'Sprightly.' 

DUTIES: To be responsible for establishing a receiving station for High 
Resolution Picture Transmission data from the US NOAA series of satel- 
lites to supply data to various CSIRO Divisions and to outside users. The 
appointee will undertake oceanographic research using these data and 
advise CSIRO on further applications of satelllle remote sensing lo ocean- 
ography. 

QUALIFICATIONS: A Ph.D. in physics or equivalent qualifications with 
substantial research experience In physical oceanography or closely relat- 
ed goophysical fields. Experience in electronics and computer dala reduc- 
tion, the use and analyses or satellite imagery for oceanographic studies, 
and the research programs of NASA would be an advantage. The ability 
to work at sea would also be an advantage. 

TENURE: Indefinite with superannuation. 

APPLICATIONS: In writing, quoting reference A1459, giving full personal 
particulars including details of qualificalions and experience, copy of aca- 
demic transcript and the names o( at least two professional referees 
should reach: 

The Chief 

Division of Oceanography 
CSIRO 
P.O. Box 21 
Cronulla NSW 2230 

AUSTRALIA OQlDO 

DEADLINE: October 12, 1981. V/OlflL/ 


Physical 

Oceanographers 

(2 positions) 

$ A 1 9 , 662^$ A28 ,564 pa 


CSIRO Marine Laboratories 
Division of Oceanography 
Sydney NSW, Australia 



CSIRO has a broad charter for research into primary and secondary in- 
dustry areas. The organization has approximately 7400 employees— -2500 
of whom are research and professional scientists — located in Divisions 
and sections throughout Australia. 

GENERAL: In March 1981, the CSIRO Division of Fisheries and 
Oceanography was formally separated Into a Division of Fisheries Re- 
search and a Division of Oceanography. These divisions collectively form 
the CSIRO Marine Laboratories, and are Australia's principal marine lab- 
oratories, employing about 200 scientists and support staff. The main lab- 
oratory is in Sydney and there are smaller laboratories in Brisbane and 
Perth. 

Depending on Parliamentary approval, the Sydney activities will be trans- 
ferred to new laboratories lo be constructed on a deep waterfront site in 
Hobart, Tasmania. Appointees must he prepared lo transfer lo Hobart at 
any lime nfter December 1982. The Australian Government has also 
agreed lo the acquisition by CSIRO or ti modem uceanogrnphic ship to re- 
place the presently chartered ’Sprightly.* 

TJe interests of the Division in physical oceanography include continental 
sheir dynamics, mixed layer and up welling dynamics, oir-scu interaction 
ocean circulation ami boundary currents, the interpretation nnd anplica-’ 
non of satellite data, numerical modelling and geophysical fluid dynamics. 

DUTIES: The appointees will initiate and conduct research within these 
Helds mid in relmion to existing or future programs. On occnsions, they 
muy be expected to participate in or to lead research vessel cruises. 

QUALIFICATIONS: Successful applicants would normally hold a 
I J h-D* la physical oceanography, geophysical fluid dynamics or some oth- 
er relevant discipline nnd should be able to demonstrate substantial re- 
search aptitude and achievement commensurate with their experience. 

TENURE: Fixed term appointments or 3-5 years. Superannuation bene- 
fits available. 

APPLICATIONS: In writing, quoting reference A 157611 644, giving Tull 
personnJ particulars including details of qualifications and experience 
copy uf academic transcript «nd the names of at least two professional 
referees should reach: 

The Chief Division of Oceanography 

CSIRO 

P.O. Box 21 

Cronulla NSW 2230 

AUSTRALIA POlHA 

DEADLINE: October 12, 1981. : wO|ri\J ' 


Applications are Invited for a newly created 

CHAIR IN GEODYNAMICS 
AND TECTONICS 

University of Uppsala, Sweden 

Closing date: October 30, 1981. 

It Is expected that the applicants are competent In essential parts 
of the research field, which comprises the physical processes In- 
volved In the dynamic evolution of the earth's crust and mantle. 
Structural geology, the analysis of deformation processes and the 
study of the rheological properties of rocks are Important compo- 
nents of this field of research. Applications of experimental and 
theoretical models are of paramount significance for the interpreta- 
tion of complex geological structures. 


Laboratory facilities for experimental modelling are well developed 
at the department. 


Besides research the professorship Involves sponsoring graduate 
students and giving advanced courses In his field. 


Current starting salary: 140 000 Sw. Kr. per year. 


Applications, including four copies of curriculum vitae and pub- 
lished papers (as well as unpublished manuscripts), should be ad- 
dressed to: 


The Swedish Government 
Registrar 

University of Uppsala 
Box 256, S-75105 
Uppsala, Sweden. 


AIR FORCE GEOPHYSICS LABORATORY 

CHIEF SCIENTIST 


Air Force Geophysics Laboratory invites applications 
for the position of chief scientist located at Hanscom 
Air Force Base, Massachusetts. The Laboratory is re- 
sponsible for Air Force research and development in 
atmospheric physics, solar,-terrestx’ial interactions, 
ionospheric and stratospheric phenomena, aeronomy, 
meteorology and weather phenomena, geodesy, gra- 
vimetry, seismology and related technologies. 

The chief scientist serves as an interface between the 
scientific researchers of the Laboratory and the out- 
side professional technical community. He recom- 
mends promising areas for new research and at- 
tempts to enhance the professional stature and repu- 
tation of the organization and its scientific output of 
publications and technical reports. 

A candidate should have a record of distinguished 
achievement in geophysics or atmospheric physics as 
a research scientist. This position is Air Force Senior 
Service with a salary range of $52,247 to 
*o7,b73, subject to current $50,112 ceiling. 

Foi an application package, call collect: 

Mr. Robert Ellerin, (617) $61-2896 
M °r 

Mr, Joe Solivan (617) 861-4&81. 

n e 4. C u ns ^S r6 ^ ,,a PP^ ca ^ ons must be returned by 

. fW&lEthplo'yment Opportwnity Employer. 


nMtor. Offlo* of Proflwmf and Intema- 

vTi Affairs. Trie Office of Research and De- 
Sent. National Oceanic and Atmospheric Ad- 
Oration (NOAA), has announced the vacancy 
jnwetor Olffcs of Programs and International 
ISflUea located In Rockville. Maryland. The Office 
^Research and Development le responsible for 
administering an Integrated program of research, 
tttaokuy and advanced engineering development 
relatinq lo the oceans, the Qreai 


Lau& Bib U.S. coastal watera, the lower and up- 
^nosphors. and the solar and terrestrial envi- 
Ement to Increase underslandlng of the environ- 
ment and human Impact IhBreon, and thus provide 
MsdsnBflc bads lor Improved services. The Di- 
meter Office ol Programs and International Actlvl- 
to, oversees the coordinated development of poli- 
cies programs end budgets, end International ac- 
M!W wttNn the OffFco of the Assistant 
AdmfnTsfrator for Research and Development. This 
a at exciting and challenging opportunity lor an In- 
dvtfual with demonstrated knowledge of (1) ocean- 
MfBphfc, meteorological, environmental, physical 
anfor engineering sciences (Including at leaBt 24 
ssmuter hours In physical science and/or closely 
related engineering science at ths college level or 
stum), a (2) program analysis techniques and 
methods Involving broad experience In 8dsntlflc 
end technological programs related to the oceanB 
or the atmosphere. A knowledge of U.S. policies on 
muss end International multilateral and bilateral 
■grcemente Is desirable. 

SALARY: This position will bo filled under the Sen- 
ior Executive Service (SES). Salary could range 
horn $47,809 to $50,112.50 per annum. 

APPLICATION: Interested persons should asnd a 
US.SlandBrd Form 171, Personal Qualificalions 
Statement by October 9, 1981, lo Mra. Susan Cl- 
ur, Personnel Management Specialist, Office ol 
Personnel. MB/PER1 1, NOAA. 6001 Executive 
Boulevard, Rockville, Maryland 20852. 

The Department of Commerce, National Oceanic 
and Atmospheric Admlnletratlon la an equal oppor- 
tunity employer. 

Petition In Reflection Selamology/Rloe 
University, Houston, Texas. The Depart- 
ment of Geology plans lo expand Its geophysical 
program. Emphasis will be on reflection seismolo- 
gy At this time applications are for the lira! of two 
open faculty positions. The successful applicant will 
te'p In Ihs search for and selection of the second 
faculty member. 

Your main responsibility will ba lo lead our de- 
terment Into the area of modem reflection sels- 
mo'ogy Your main teaching end research Interests 
should be In the acquisition and processing ol re- 
fetfon seismic dala. You should also help in de- 
ve'oping rigorous undergraduate and graduate cur- 
rcula, which are supported by the liadltlonal 
»«ngth of the Math Sciences, Physics, and Electri- 
cal Engineering Departments at Rice. Enthusiasm 
to work with and undertake some Joint projects with 
tor geologists Is essential. 

Our plans ere to acquire a computer system con- 
toured tor high quality data processing. Substantia) 
M«d money lor this facility is already In hand. Cre- 
ttv« cooperation with the oil and geophysical In- 
tosny in Houston, Including a reasonable amount 
d consulting, Is encouraged Salary will be com- 
fflenjurate with qualifications and experience. 
P| »*s8aend your curriculum vitae, a summary of 
fpwance In seismic processing, a statemenl of 
usterch Interests, and names of three or more ret- 
•™cea to Dr. A. W. Bally, Chairman, Department 
"Geology. Rice University, P.O. Box 1892. Hous- 
ton, Texas' 77001. Appilcallon deadline— October 1 . 
1981 

to# Is an equal opportunity employer. 

Mriotori Geodetic Survey, NOAA. The Na- 
:£J| Oceanic and Atmospheric Administration 
announces a Senior Executive Service Va- 
^_ for fte position of Director, Geodetic Re- 
snd Development Laboratory (GRDL) In Ihe 
™™i Geodetic Survey, a component of the Na- 
“•w Ocean Survey. The duty location la Rockville, 
““W. ThB salary range Ib $47,8B9-$50, 112.50 
^•toiium. Dulles Include providing technical and 
"™siteUve supervision over employees and ao 
GRDL; advising officiate on Ihe aiate of 
*“*™pfcnowlodgo In geodeay and making recom- 
lor research and developmenfj exercla- 
and ,echn l ca ' knowledge of contribul- 
dtIESt 00 " 8 to Professional Journals and making 
wmiauon8 at national and International meet- 
advising and consulting scientists and sx- 
in Improvement of geodesy and related 
nm. P® ri0r ' Cfl to management ol scientific pro- 
geodesy, and solid earth sciences la re- 
Apply to: NOAA/NQS- 6 Q 01 Executive Bou- 

ff5-TR kVlllB ' Maiy1and 208B2 - AHn: M0/ 

f^AA is an equal opportunity employer. 


Faculty Positional The University ol 

. The D ®P artm ® nl ol Physios and Astronomy 
anticipates one or two openings tor tenure-track 
faculty in August 19B2. One or more vlsiling profes- 
sorships, at any rank, are also expected to be 
available. Preference will be given to candidates 
with research activity in ths following experimental 
and theoretical areas: astronomy, astrophysics, 
atomic physics, condensed matter physics, elemen- 
tary particle physics, nuclear physics, plasms phys- 
ics. and space physics. The positions Involve un- 
dergraduate and graduata teaching, guidance of re- 
search students, and personal research. Interested 
persons should send a ifisumd. a statement of re- 
search Interests, and the names of three profes- 
sional references lo Search Commutes, Depart- 
ment of Physloe and Astronomy, The University ol 
Iowa, Iowa City, |A 52242. 

The University of Iowa Is an equal opportunltyfat- 
flrmatlva action employer. 

Faoully Positions, Arizona State University, 
Department of Geology. Applications ars invited tor 
two tenure-track faculty positions, one at the assist- 
ant professor level and one at the associate level, 
beginning In August ol 1982. One of these posi- 
tions requires a candidate with Interests In applying 
modem solid slate science to geological phenome- 
na. The selected candidate should dovelop an ac- 
tive research program and may use the extensive 
opportunities offered by the Facility tor High Reso- 
lution Electron Microscopy Bt ASU. Teaching duties 
will Include undergraduate mineralogy. Candidates 
tor ihe other position should complement and ex- 
tend existing strengths In ths department. Possible 
areas Include low temperature geochemlslry, heavy 
Isotope geochemlslry, solid earth geophysics, lec- 
tonophy8lC3, and related fields. The ability lo use 
modem techniques In bolh field end laboratory 
studies and to integrate diverse approaches te 
highly desirable. Please send a detailed statement 
ol research and teaching Interests and a resume 
with names ol tour references to David Krlnstey, 
Department of Geology, Arizona Slate University, 
Tampa, AZ 85287, by January 15, tfi82. 

Arizona Stale University is an equal opportunity/ 
affirmative action employer. 

Senior Faculty Position! Meteorology. 

Applications and nominations are Invited lor a sen- 
ior (acuity position In meteorology, at the University 
of Utah. Eligible applicant will also be considered 
for chairperson of the department. Candidates must 
possess a Ph.D. In meteorology or a related disci- 
pline. Applicants should have leaching and re- 
search experience and be Interested In participating 
in bolh the graduate and undergraduate programs. 
Applicants should submit curriculum vltse and 
names of three professional references to: 

Dr. Jan Paegle 
Search Committee 
Department ol Meteorology 
University of Utah 
Salt Lake City. Utah 84112 
Deadline tor applications November 30, 19B1. 
The University ol Utah is an affirmative action' 
equal opportunity employer. 

Seismologist. The Slate University of New 
York al Binghamton has a vacancy tor a seismolo- 
gist et assistant professor level. Ph D degree hold- 
ers with research Interest In exploration seismology 
or earthquake seismology with solid theoretical 
background are welcome lo apply. 

The successful candidate la expected to teach 
courses In applied geophysics, lime series analysis, 
wave propagation, etc. Ph.D. vvllh 0 lo 5 yeara of 
teaching, research and/or Industrial experience is 
appropriate for the position. Salary negotiable and 
competitive with academic Institutions. Position 
available September 1, >982. 

Please send resume end names of three refer- 
ences to Chairman, Geophysical Search Commu- 
tes, Department of Geological Sciences. State Uni- 
versity ol New York at Binghamton, Nsw York 
13801. 

We are an equal opportunity/afflrmative action 
employer. 

Virginia Polyteohnlo Institute end Stale 
University! Senior Researoh Associate. In- 
teresting and abundant research and publishing op- 
portunities. Including new University-owned MDB- 
1 0 VIBROSEIS system. VAX 1 1/780 computer. 
Must have experience In theory and application of 
reflection seismology, and be Interested In Ihe ap- 
plication of reflection seismology to Ihe solution of 
geologic problems. 

Send resumes to: Dr- D. R. Wones, Department 
of Geological Sctencee, Virginia Polytechnic Irws- 
tute and State University, Blacksburg. VA 24081- 
0796 

The University Ib an Bqual opportunity/afflrmative 
action employer. 


Pelrofoglsti Northern Illinois Unlvorslty. Ap- 
plications ate Invited lor a tenure track position in 
Igneous or metamorptuc petrology at the assistant 
or associate prolessor level beginning either Janu- 
ary, 1882 or August, 1982. A Ph D. degroo is re- 
quired and post-doctoral research experience Is 
preferred. The succo9Sful candidate will be expect- 
ed to pursue an active research progrnm. teach at 
the undergraduate and graduate level, and direct 
Masters and Ph.D. graduate rosoaroh work. Facili- 
ties housed within the Department ol Geology in- 
clude a fully automated electron microprobe. SEM. 
solid-source and gas-source mass speciromoters, 

AA, XRD. and XRF. To receive full consideration, 
please send resume, statement of research inter- 
ests, and Ihe names of three references, by No- 
vember 1, 1981, to Jonathan H. Berg, Search Com- 
mittee Chairman, Department of Geology, Northern 
Illinois University, DeKalb, Illinois. 60115. 

An equal opportunlty/affirmallva action employer. 
Postdoctoral Awards In Ooean Solanos 
end Engineering, Woods Hole Oceanographic 
Institution Invites applications for 1-yoar postdoctor- 
al scholar swards from new and rocenl doctorates 
in fields ol biology, chemistry, engineering, geology, 
geophysics, mathematics, meteorology, and phys- 
ics, as well as oceanography. Recipients of swards 
are selected on a competitive basis, with primary 
emphasis placed on research promise. 

Fellowship stipend Is $20,000. Appointees are el- 
igible lor group health Insurance nnd a modoBt re- 
search budget. Recipients are encouraged to pur- 
sue their own research interests Independently or 
In association with resident Mali. Completed appli- 
cations must be received by February 1, 1982 tor 
1882--83 awards. Awards will bo announced In 
March. Write tor application forms lo: Doan of 
Graduate Studies. PO. Box E, Woods Hole Oconn- 
ographlc Institution, Wood9 Holo. Massachusetts 
02543 

Equal Opporlunity/Aflirmaiivo Action Institution 

Faculty PoBlttonr Environmental Engineer- 
ing. Beginning January or September 1982. Tho 
position requires undergraduate and graduate 
teaching and sponsored research activities in tho 
areas ol water quality control and water resources 
An earned doctorate Is required and at teas) one 
degree In civil engineering Is preferred. Rank will 
be at the assistant prolessor level and salary wW 
depend upon qualifications. Apply lo: Dr. Lester A. 
Hoel. Chairman. Department of Civil Engineering. 
University ol Virginia, Charlottesville. Virginia 
22801. 

An affirmative action equal opportunity ornployor 

City University ot New York, (Brooklyn 
College)! Feoutly Positions. The Depart- 
ment of Geology anticipates filling sovemt tenure 
track positions at Full Prolessor level (Salary range 
up to $43,400). Highly qualified individuals will bo 
considered lor distinguished appointments at an 
additional S5.000. 

While candidates who have distinguished them- 
selves in any field are welcome to contact us. we 
are particularly interested in openings in energy re- 
sources (coal petroleum), exploration geophysics, 
environmental geology or hydrogeology, coastal 
sadimenlofogy. economic geology 
Successful applicants will be required lo institute 
an active reseaten program, supv.ise Mastor 5 
and Ph D theses Nominations and applications 
with current vitae should be sent to. Dr. S Bhatia- 
charji, Chairmen, Dept, of Geology. Brooklyn Col- 
lege of City University of New York, Brooklyn. New 
York 11210 Positions open until filled. 

Brooklyn College, CUNY, is an affirmative action 
equal opportunity employer. 

Qeophyalca Position. The Physics Depart- 
ment ol Ihe University ol New Orleans Invites appli- 
cations lor tenure tradk positions available January 
1982 w August 19B2. flank and salary ere to be 
commensurate with experience and training Candi- 
dates with background in geophysics, acoustics or 
computational physics are especially encouraged to 
apply. The UNO departments of Earth Sciences 
and Physics are Jointly developing programs end 
curricula to respond to Iho demand for graduates in 
geophysics In the local metropolitan area and in the 
south central U.S. 

The successful applicant can expect collaborative 
research support from faculty active In signal proc- 
essing and enhancement techniques and In inverse 
scattering analysis. Other areas of departmental re- 
search Involve atomic, molecular, and solid state 
phyaka. cryogenic geophysics, hydrodynamics and 
computational physics. Applicants should sand a 
tesunte to Professor J Murphy, Search Committee, 
Physics Department. University of New Orleans, 
New Orieana, LA 70148. 

The University Is an equal opporturvty affirmativs 
action employer. 
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Purdue University. Ths Department ol Qeo- 
GcrencOB ingles applications tor a faculty position, 
starting January or July 19B2. in the broad field ol 
minoraiogy-pfllroiogy-geochemfstry. A Ph D. to re- 
quired and preference may bo given to scientists 
with art established record of research. The Depart- 
ment has an automated electron microprabo, mass 
spectromoter and laboratory tor stable Isotope stud- 
ies, lull range ol high temperature and high pres- 
sure equipment, including furnaces tor controlled 
IOj experiments, as well 89 X-ray equipment The 
successful applicant will be expoctod lo participate 
in both the undergraduate teaching and graduate 
studies programs, as welt as actively engage In re- 
search. Rank and satajy are open but will be com- 
mensurate with qualifications. 

Purdue University is a land granl. state support- 
ed ins lire lion committed lo academic excellence, 
and is an equal cpportuniiy.equal access employer. 
For further Information please contact Or. Henry 
O. A. Meyer, Dept, of Geosciences, Purdue Univer- 
sity. West Lafayette, IN 47907 (Tel. 317-494-3271) 
Closing dote lor applications is November 10. 

1981. 

— EARTH SCIENCES — 

The Lamont-Doherty Geological Ob- 
servatory of Columbia University in- 
vites scientists interested In any field 
ol (he earth sciences to apply (or the 
following fellowships: two postdoctor- 
al fellowships, each awarded for a 
period of one year (extendable to 
two years in special instances) be- 
ginning in September 1982 with a sti- 
pend of $22,500 per annum. Com- 
pleted applications are lo be re- 
t limed by January 15, 1982. 

Application forms may be obtained 
by writing lo the Oirector, Lamont- 
Doherty Geological Observatory, Pal- 
isades, New York 10984. Award an- 
nouncements will be made February 
28, 1982 or shortly thereafter. 

The Observatory also welcomes ap- 
plications from candidates for post- 
doctoral research associale positions 
in this discipline. 

STUDENT OPPORTUNITIES 

Earth Sciences Atelstanlshlpe and Fellow- 
ships. Research asstoinmships end foilowatnps 
are available to graduate students in the earth sci- 
ences from the Columbia University Department ot 
Geological Sciences Tho awards covor luition and 
foes, and provido a yearly stipend of between 
$0400 and $8180 

Research is carried out al affiliated restitutions in- 
cluding the Lamont-Doherty Geological Observa- 
tory. the Goddard institute for Space Studies, and 
the American Museum of Natural 1 History Resnnrch 
topics available lo students reiiact the interests ol 
the more than 300 Ph D -tevei scientists at these 
institutions and span virtually every area ol ihe 
earth sciences 

The department encourages applications from 
students with an undergraduate degree In any of 
the natural sciences or engineering. For additional 
Information please contact Ms. Mia Leo, Depart- 
ment of Geological Sciences. Columbia University. 
Lamont-Doherty Geological Observatory. Pali- 
sades, New York, 10964. 

Graduate Research Aeetatantahlpe In 
Physical Oceanography. Opportunities tor 
graduate study wilh Research assrslantship avail- 
able for students interested In M.S or Ph.D pro- 
grams- A summer program with stipend is open to 
college juniors Writs: Douglas Caldwell. School ol 
Oceanography, Oregon Stale University, Corvallis, 
OR 97331 

Teolenophyilos Aaalalantahlpe. Center lor 
Teclonophyalcs, Texas A A M University, has as- 
slate ntshlps available for Pft.D. students in Geology 
and Geophysics wishing fo specialize (n applying 
rock mechanics principles lo problems in geo lec- 
tori lea, structural geology, engineering geology, and 
geophysics. These hall-time appointments currently 
pay $550 per month tor beginning graduate stu- 
dents lo $675 per month tor advanced Ph.D. candi- 
dates and Include waiver of Ihe out-of-slate tuition. 
Write Dr. M. Friedman. Center for Tectonopftyeice. 
Texas A&M University. College Station, Tx. 

77843. 


I Meetings 


56th Colloquium of the International 
Astronomical Union 


taction 


an axnir^ 1 9®°Phy8lca t astronomy, and astrophysics are 
of in 1 ng unprecedented progress In the accuracy 

aurtar* u 908uremsn,s made from apace and, the earth s 
cfuairtirtSi suremen,a of Polar motion and earth rotallon, 
Uuy mmi rma ® on . anc l displacement, satellite and plane* 
talftarnw Positions of stars and quasars are all 

fomtaiirtJ ned ' ^ese new measurements are providing In- 
eami's tectonics and earth, dynamics, the 
planar ™ lab '0 rotation, the evolution of the moon end 
*0(1 the u 9 f 0 ® 1 ® th ® solar system and the universe, ^ , 
^ ihenn u? . 8 Pace-tlme. metric. A common requirement of. 
coomino*I' Ve ^ t ' 9at,0n8 Is the necessity df a well-defined . 
vatlons th«?S l ® ,l M or systems) to .which all relevant obs^, 
oanbe',! and models can be referred and which j. 
spread „o 0 d ®® 0 basis for dlscu&sloh. In view of Jhe. wide- ■ 
seiYatimL® ^ Interdisciplinary Implications of these ob- •. 
ns « there Is a need for the definition, practical real- 


Izattan, and International acceptance of a ^suHable ^rdl- 
nSe svstem (or systems) to facilitate such wortt. The need. 
MHflhelUs/and the nonlrivlallty of the proWem 
Is evidenced by the numerous specialized symposia orga- 
rtbnd durfnc the past dozen years: Stress^ [Markowitz and 
ffi T M Stoka [Met6h!orand Yuml, 1972; Yuml 
Vc TrunVq&a^ antf WeUenbaeh. 1974 1 C^rnbus 
iMuailer r 1975. 1978], Kiev IFederov ef ah, I960], San Far- 
rL^rthi/ and PHklngton, 1979J, and recently, War- 
nand rrL^ffi a^ SS l981]l The Warsaw meet- 
SCre-lt "ha aublecl ol .his rcvlew. 

Overview 

"ecen. 

nSlBCuaslon of Ihe principles 
of piate tactontM, r^ulre a rec , a(rlQ| refer8nC e frames 


life, and solar system dynamics require a more caretul defi- 
nition. Galactic and extragalactlc reference systems are be- 
ing redefined. All iheae reassessments are fundamental, 
and none Is Independent of the olhers. There Is also the 
need to establish conventions and conventional models. 

For example, astronomers need lo establish lunar and 
planetary ephemerkias for general use In published alma- 
nacs and prefer to do so consistent with the best under- 
standing of Ihe actual phenomena. Ths ephemerldes and 
nutation series used for this purpose cannot be revised ca- 
priciously, Therefore there is a need to upgrade the system 
of astronomical and geophysical constants In a planned 
and ludlcloua way. These meetings serve as a forum far. ' 
the users (Ihe scientific community among others) lo dis- 
cuss and debate models, observations, data reduction, and 
Interpretation. Further, as these precision metric observe- . 
lions become operational (for example the olasalcal mea- *• 
surement of polar motion and earth rotation will ba super- 
seded), the transition to new methods and data sources: ■ 
must be made In a way io preserve the validity of the exist- 
ing data and allow maximum Use of new methods for bolh 
the service function and research use of ihe new data. Fi- 
nally there Is thq need for Interdisciplinary discussion, in . 
this Instance, geodesists, geophysicists, dynamioists; aeV 


■v 
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tronomera, and astro met ricists have common Interests. The 
logical intersecllon of these disciplines occurs at these spe- 
cialized colloquia, and each discipline Is invigorated and re- 
|u vena ted through this cross fertilization. 

The Meeting 

Pfannlng for the Warsaw meeting occurred in two 
phases. First, the organizers (B. Ko/aczek and E. M. Ga- 
poschkln). working with (he program committee (J. Kova- 
levsky, 1. 1. Mueller, and M. Rochester) and other Interested 
scientists, developed a list of probfems and questions that 
would be addressed. This list was circulated to a larger 
number of colleagues, asking for comment and an expres- 
sion of Interest. Second, from these responses a list of re- 
view topics and Invited papers was established. The speak- 
ers were then chosen. We were gratified that very few Indi- 
viduals were unable to accept. The revised list of questions 
and problems was circulated to the review and Invited 
speakers wilh a request to address specific topics as well 
as any ihey considered relevant. With Ihis preparation the 
final program was nicely balanced. 

The meeting began with eight papers by 1. 1. Mueller, 

P. L. Bender, G. Vels, H. Mortiz, E. M. Gaposchkln, J. 0. 
Mulholland, J. Kovalevsky, and K. Lambeck, in that order. 
These review papers served to Identify the issues, display 
the panorama, and focus the discussion. The remaining 
time was divided Into four parts. Invited and contributed pa- 
pers were given In each part. The number of papers and 
the amount of time allotted was arranged to allow for dis- 
cussion of each paper and for conduct of an open discus- 
sion at the end of each part. In (his way, formal presenta- 
tions were combined with discussion and debate. Each dis- 
cussion leader focused the discussion end provided a 
resume (or I he conference summary given by J. Kova- 
levsky and 1. 1. Muollor. The manuscripts were reviewed al 
the meeting, and changes resulting from the discussion 
and review were incorporated into the proceedings. 

The first part was largely a discussion of theory, observa- 
tion. and Interpretation of polar motion, earth rotation, pre- 
cession, and nutation. The second pari discussed terrestrial 
coordinate systems established wllh satellite, space, and 
classical methods. This Included a discussion of dynamical 
systems for artificial earth satellite motion. The third part, 
concerned wllh planetary and lunar reference systems, was 
basically a discussion of how ophemerides of the planets, 
minor planets, and the moon aro established. The fourth 
part addressed the establishment of stellar reference sys- 
tems, the Imminent FK5 catalog, extrag atactic reference 
systems, VLB I catalogs and their relation to stellar cata- 
fogs, and the forthcoming Hipparchus astrometry satellite. 
The discussion readers (M. Rochester. H. Moritz, J. D. Mul- 
holland. and C. Murray) did an excellent job of focusing the 
discussion and extracting the main issues for the final re- 
view. 


Discussion and Results 

In such a wide-ranging discussion, there were far too 
many salient points to review here, and the interested read- 
er Is referred to the proceedings [ Gaposchkln and Kofac- 
zek, 1981], which is now available. From this participant's 
point of view the important conclusions can be summarized 
as follows: 

1) There seems general agreement that only two basic 
or fundamental systems are needed: a Conventional Iner- 
tial System (CIS) that is attached in some 'prescribed way’ 
to extragalactic celestial radio sources and serves as a ref- 
erence for the motion of a Conventional Terrestrial System 
(CTS), and a CTS that moves and rotates in some average 
sense wilh the earth and is also attached in some pre- 
scribed way to a number of dedicated observatories operat- 
ing on the earth's surface. In the CTS the geometry and 
dynamic behavior of the earth would be described in the 
relative sense, white in the CIS the movements oi our plan- 


etary system (Including the earth) and our galaxy could be 
monitored In the absolute sense. 

2) There is need for certain Intermediate systems to be 
used In theoretical calculation In geodesy, astronomy, geo- 
physics, and astrophysics and to aid in the customary de- 
composition of the transformations between the reference 
frames of the two fundamental systems. 

3) There seems to be no need to use fundamental sys- 
tems for strain measurements, which are primarily of Inter- 
est in the study of tectonic motion. 

4) There was lack of agreement on what role should be 
played by the earth’s center of mass in defining (he CTS. 

5) There seems to be general understanding on how the 
two basic reference systems should be established. An In- 
ternational agreement through the IAU and the IUGG/IAG 
Is necessary. A resolution was passed and subsequently 
adopted by the IAU and 1AG to establish a working group 
to 

. . prepare a proposal for the establishment and 
maintenance of a Conventional Terrestrial Reference 
System. This system Is to Include provisions for the re- 
placement of the presently used terrestrial reference 
frame (such as the one partially defined by the CIO 
and the BIH zero meridian), providing continuity and 
conformance with the IAU 1976 and 1979 resolutions 
regarding astronomical constants and the theory of nu- 
tation, or Its possible modification, as well as with the 
IUGG Geodetic Reference System 1980.' 

Specialized symposia such as this have individual motifs 
which characterize them In later years. Warsaw In Septem- 
ber 1980 had a particular spirit of change and uncertainty 
in Ihe air. This meeting went by with few of the minor Irri- 
tants which are de rlgueur to complain about at breakfast. 
Our Polish hosts and colleagues provided a forum for spirit- 
ed and penetrating debate, where we could spend a maxi- 
mum of time discussing some puzzling problems and fasci- 
nating Ideas and a minimum of time going through the 
standard set of rehashed results that can occur in this age 


Short Courses 


of abundant meetings and multitudinous journals No dn h 
Ihe proceedings do not reflect the spirited discussion? 
the insights gained by exposure to neighboring diacloC 
They do reflect the concerted effort of many of the con X, 
tors to focus their thoughts before the meeting on the Hi 
questions circulated. A number of the contributions were 
stimulated by the occurrence of the meeting, Parhaos L 
Warsaw discussions In the fall of 1980 were a transWonh 
a new era. For that we must await the Judgement of history 

This meeting report was prepared by E. M. Qaposim 
with a lot of help from the coorganizer and the program ' 
committee. 
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University of Waterloo 


The Hydrogeology Group at the University of Waterloo will offer the following Short Courses: 

Field Methods In Contaminant Contaminant Hydrogeology 

Hydrogeology 


April 26 to 30, 1982 

This course acquaints the practising 
hydrogeologist or engineer wllh 
current field investigation techniques 
for the study of groundwater contamina- 
tion. The focus is on design and imple- 
mentation of field programmes for the 
monitoring of parameters needed in water quality 
evaluations and environmental impact predictions. 

Monitoring problems and techniques specific to 
organic or toxic Inorganic contaminants are con- 
sidered. The course Includes extensive field demon- 
strations conducted at an abandoned landfill where 
numerous techniques have been evaluated during 
the monitoring of a large plume of contaminated 
groundwater. The course Is now In its third year. 



May 31 to June 4, 1982 

This course acquaints the practising 
hydrogeologist or engineer with the 
state of the art in contaminant hydro- 
geology. Topics, covered include basic 
physical and chemical principles, the 
processes that control the behaviour 
of contaminants In groundwater, and investigative as 
well as analytical tools In the areas of mathematical 
modeling, laboratory techniques, and field techni- 
ques, including recently-developed approaches. 
Various types of groundwater contamination prob- 
lems are Illustrated through case histories selected 
from research and consulting projects. Emphasis Is 
on bridging the gaps between theory, the laboratory, 
and the field, and between research and practice. 


For Information please contact: Jane Lang or E.O. Frlnd 

Department of Earth Sciences, University of Waterloo 
Waterloo, Ontario, Canada N2L3G1 

Telephone (519) 885-1211, Ext. 3958 or 3959 
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J. Caeyhya. taa.. Grain, Paper 1CJJJJ 
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w. C. kicci, C. H. wr.ttlock, P. C. hurl si. J. u 
Uia, L. H. 'e-.lt. W. H. Hughkon, U. D. Horrit, 
and A. Cvryarun I RASA Lang Jay Katwcfi Oentfr, 
hjaytoa. Vlr/lnta) 

Rea-dim fr» both ftflfl Btaavnaania and labe- ■ 
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caaplmfl Id rvlKlw'.lo water ctxaltxry. Ftta 
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vbaer.rd win. iccntaai in dltsolnd organic 
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J. Gtopbya. Rea., Orien, Paper 1CU0S 
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Geochemistry 


over.. 1. 


foraohungaonlaqo JUlich, Poatfach HU* 
D-5V70 JUlich, PRC) 

Latitudinal dlitrlbutlona of othana, 
propane, propone end acetvlene ltt * 1 ‘ 
over the Atlantia from IB n to < ■ 
reported. In eddltion, measurement! 
aaturetad and uneaturetad hydroo#r&ofl 
ICi-Cn) at low letitudaa and froffl ss « 
to 80 n are presented. ^ 

The nixing ratios of ethane, propena 
acetylene were found to vary eytewc* 
cally between a few tenths of a PP? 
a few ppb. The alkene and higher 
(C* and Ci) mixing ratioe were 
ba in the opt range. The date are oia 
cue eed with raapeat to the source 
tributlons and atnoepharia lifetlM* 
of the different hydrocarbon# - 
oarbona, marine atiaoaphera, latltno* - 
nal diatrlbufelon) . 

J. Coophya. Hm., Oreu, Fapar 1C134S 
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High-quality reprints of Individual arti- 
cles from AGU journals are available In 
Kmlled quantities. The separates pro- 
Q,am Is designed to provide you with 
iSnglB articles for your personal use. 
Small quantity purchases for classroom 
uss or library reserve copies for classes 
are available while supplies last; send 
your request on department stationery 
giving the dess title and number of en- 
rolled students. Quantity orders for re- 
sale or redistribution will not be filled. 

To Orden The order number can be 
found al the end of each abstract; use all 
digits when ordering. Only papers with 
order numbers are available from AGU. 

Cost; $3.50 for the first article and 
$1.00 for each additional article In the 
same order. Payment must accompany 
order. 

Deposit Account: A minimum of 
$10.00 may be placed on deposit with 
AQU for the purchase of separates. If 
funds are on deposit, the cost of the first 
article is only $2.00 end $1 .00 for each 
additional article in the same order. 

Separates will be mailed within 3 
weeks of journal publication or within 10 
days If ordered after the journal has 
appeared. Separates are available for 
purchase lor two years from date of 
publication. 

Copies ol English translations of arti- 
cles from Russian translation journals 
are available either In unedited form at 
Pw Urns of their listing In EOS or In final 
printed form when a journal la published. 
The charge la $2.00 per Russian page. 

Send your order to: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 


Geodesy and Gravity 


HID Hlgh-ordir harmonica or the gravity 
pomniil flald and local gravity inomallat 
CKAVITY MODEL IMPROVEMENT FOR SEASAT 
M. Larch (Caodynamlct Branch, Goddard Space 
FIlqM Cantar, Graanbelt. Maryland) J.C. Mirth, 

S.U. Klotko, R.C. WlllIRmaon 
Antlytlt or lha data from the Seaaat altlaalar, 
l IF ob pradilon Inatrumant , require! accurate 
bmlidga of the radial petition of the apacacraft 
hr oceanographic application! auch a» lha tludy 
tf Oda and ocean circulation a* wall a* for gao- 
Atlc application!. Initial orbit determinations 
<nlng lha ban available geodetic end force nodal » 

9**t radial error* approaching i mater*. The 
*"lnam aaurce of ihli radial error waa tha 
9'tvUy flald modal, laiprovamanta In the gravity 
'ofcUng ms* na de by aucceialvaly Incorporating 
«* Stout later and Unified 5-Band ground 
tricking date, the CEOS- 3 alllneter data, and 
lha Seiaat altimeter data. With lha moot 
rtcam model (a eat of apharlcal harmonic coeffl- 
dMU complela lo dagraa and order 36) , Sana! 
iphamfrldas hava bain computed for an orbital 
•re langth of 17 day* with on rm« radial acetracy 
about 70 cm. (Gravity field, potential harmonica, 
I'Uaatry, „ull||a goodaiy). 

1. Caepkya. Raa,, Rad, Paper 1H1298 

J»!1 faiaiional larlaitona 

“W KTATIOK FROM LUNAR LASE* RAWINO 

J- >. Laeglay (txpartaant of Earth ana Plaottir/ 

•Jmcm, Hiaiithuititi initltuta or Taahnoloif. 
J*= r >na. RA MI39I R. y. King and I. I. 

««te»i»d lha variation of lolttuda and 
froo KoDonald Deaarvatory lunar lnttr ranging 
••irtitloni for tha pvrkod Ootobar 1970 lo 

1*19. Tha typical foraal unovr ta In tlaa 
'rtkaa are about 0 mill laroaaaonda (maa> 

* 1 «.5 ollliaaaOTj, lea) of lima, raapaalltely. 

•• expired our valuta of variation or latltuda 
*.. .** Oarlved froa pole poll (lone dateroinid 
J** Nidddleol aurematrto, aikaUlle Dopplar 
Uaar ranging UnhuLquu for the 
In"; '976 lo Rovamber 1978 when daU t rtm 
* « Men taehnlquei ware available. Thla 
Uik!# 0 ,tn “* nn nlMMI rop algnlf leant 
lha findtuetlone and, la f«ot, yield* 

. ®**‘»al roDi-otan-aquare dirrarance or 5.2 
ia«.if^f , 5 lh * ,un * r l*** r ranging and tha 
huar ,, D * ppUr «f**P aooothln* the 

•lie U, 1 0 ,u, dlan-ahaped eioothlng irindov 
I, . 1 p 1 * '-vtdth-at-hil r-mat Imn of about 70 
* ««parlaon af our UT0 eakleaUa wllh 
ilia.*.. Ul,t * 1 th ® clroul »r D smoothed 
1 ■"* UT1 valuta publiehad by ihe 

lim . t * n, i llfl ll 1 d * *' Haora (1979 dyabeo) 

"It,. , r "' al,ftriB ®n of 1.5 db tor tha entire 
JP ,n «f the laaer ranging data. (Lunor 
lamuhl** T' * arlh rotation, variation of 
1.1339 

Hydrology 

JWl Claeloiogy 

IUiu^i 0 L® WL «* T «»l COHDIHSATUJM 1M THE 

«1MCTKA W ,CE SB “ T 8URF " :E AT MinlB0 8T * T,0M ' 

^miHiLtecal ot p 0 i ar Raaaarch. 

I,,;]™ 1 ' liahaah l-ku, Tokyo 173, Japan) and 

vtn u,,d “ htuolM the eub- 
illl-lui at Hlauho Stacloo lo 

lh,t dlraai obiarvatlooa with an 
sr «naIt* l I r f 111,11 " ,th <e *> «nd rapaacad maaa- 
1 | N , or 0,1 '■ I alakaa, and lad I (act aitlmo- 
• , Uvrol«!i ,l ', , " pl,la * 1 for “»Ua derived froa 
ktbj, PlriMtali. A Caspar lies of ehraa 

la (g, ■atlafaorocy eg ta leant aapaotally 

wraga of aubllucloa In Cha 
itMti, , * ,t i while caadioaaclan la lnalgnlf-- 
^ddUafI U :. c “*Nnd«ln" prevailed Iran tha 
a*HlHi 1 1 *° *lddl« of Saptaabar and • 

Ww. “ ,h * ramilndar of 1977. Tha. annual 
u * uttn.. t ^* d,n, * tlo,, ,lld avbl laacioa (a 1977 
'“HtthlS 4 *l b * •■»-«.» l.rfA S.5 «.c*, • 
omowat of BubllMtlon 

Ik? *• ot ” ca M 

41 xblluri ,1 ™ f eolatiee. Tbi annual amounc 
*4,115- .( , affaetad cha annual eat icpu- 

tloa .*■ Tha a ub limit loo and eondanea- 

J *M eomat.,!! 1 * 4 ^ th * farnatlon of glamad aur- 1 
llaiaj ■ulsllayarad lea eruaea. This 

Vied '* rnprAantatlvo in tba katabatic 

tha It. Plataau , and Cbn dtruetuie , 

**IU. tIm "JJ* ratliota. tba maa a balaaca dua ro 
tr ««. a-.., 4 npndaaiablon on boch aldoa of (ha ^ 
,r 11 • alo.i. . “ r “* w«rle« with tba direction 
r* 4 * eentriigl, being tha W- 

M * 1 *» aouv .j!" 1 "* whloh receive* tha ' 

ll «a, Ml . r ‘edlatioo. (RublWctoa, condanaa- 
J - ^. b 2r--‘ c « Bbeet), ^ : 

Orapn, Papa; 103*1 


AGU SCHOLARSHIP ASSISTANCE FOR THE 
ACADEMIC YEAR 1982-1983 

The June Bacon-Bercey Scholarship In Atmospheric Sciences for Women 

Scholarship assistance in the amount of $450 will again be made available to a woman who intends to make a 
career tn the atmospheric sciences. The award, which Is provided through a gift from June Bacon- Bercey, a noted 
practicing meteorologist, will be made on the basis of academic achievement and promise. To be eligible for this 
scholarship, a candidate must be one of the following at the time of application: 

• a first-year graduate student in a program leading to an advanced degree in Ihe atmospheric sciences; 

• an undergraduate In a bachelor's program leading to a degree In the atmospheric sciences, who has been accept- 
ed for graduate study in Ihe field; or 

• a student at a 2-year institution offering at least 6 semester hours of atmospheric sciences, who has been accepted 
for a bachelor's degree program in Ihe atmospheric sciences and who has completed all of the courses In atmo- 
spheric science offered at the 2-year institution. 

Application forms are available from ihe American Geophysical Union, Member Programs Division, 2000 Florida 
Avenue, N.W., Washington, D.C. 20009 (202/462-6903). Selection of the awardee will be made by Ihe AGU 
Subcommittee on Women in Geophysics, In consultation wilh Ihe AGU Meteorology Section. 

DEADLINE FOR RECEIPT OF APPLICATIONS IS MAY 1. 1982. 


1110 Precipitation 

SECULAR cHANijFS IN AJ1WAI AND SFA'-ONAL MEAT 
LAKES PRECIPITATION, IMt-IW, AND THE1P 
IMPLICATIONS FOR CIFAT LAKES WATER RESOURlK 
STUDIES 

E. II. Vuton (Croat Lake* Envlronaootn) Roaoarc'i 
Laboratory, 21011 Wafthttnav Avtnuo, Aon Arbai, 
HI. 48101) 

An anaWals al annual ptaclpltallon ovar tha 
Croat lakaa min froa 1814 in 1079 Indlciias 
two dial Inc t precipitation r»gloe«. The fltal, 
a relatively iry roglaa, lasted from lha nld- 
IgJO'a until the larv IDIO's. This voa 
follovod by a ralattvel* vet togtoe, which 
continues to iho proaaot. Thr analyst" o)"» 
Indlentea that tha annual prac Iplini Ion ifglcr 
prior to tha ntd-lBR0'» voa alaiHar to thr 
preeant raglra. The change in ptaclpltallon 
apyeara Lc ba the raaull of IncroJaod precip- 
itation during nprlng end aucrer. A contin- 
uation of lha praaant vat reglao will 
pieernt a.mv cha 1 longue lor valor reroute 
naaogora ani planner" canctroad with iJbr 
regulation, valor eupptv forrcaatlng, 
coaatal i«M aanagonenl. and vatvt J l loci l l-ei 
end tiaoe In the (.real Likoa liuln. IPraitp- 
( tat Ion, ..rail Lakea. cMaatologyl. 

Vatrr ftcaum- Era-. 1‘apet IWllhi 
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HIDWCIIIIATOLOIILAL OUMUITUIMKS OF IJitLMfD 
SEVERE RAINSTORMS 

Sion ley A. Oi«ngn:n. Jr. inJ Ivhn I kogrl 
Itlll non Slito hnter Virvit, IV 0. bo* »h'. 

Si it Ion A, Chanpalgn. Illllioit) 

Intanao but wry loolUod asvora rain* to mi 
oro lh» ooat fraquanl type of flaih-flood pro- 
ducing ralnaiorai in the United Stataa. niaao 
iLCrma often |0 unawatured becauio tha nation’* 
ralngage notvork la too aporia. A «all-aauurad 
ample of 32 atorai vaa obtained froa oparatlona 
of dome raingage wtwilt in lllnivi*. ntaie 
norm, typical ly la*l iron J lo 12 hour,. 
lu*a than 10#0 >x<7.ondnavc I- to a-hwtr rainfall 
total* In otcaai of 7.S to. Area ftuguoncy rela- 
tionships Indicate about 40 of these Ilona occut 
Jurlng each »arp season over Illinois, an era* ot 
MS .Ol'D Lnt- Tho ior,ihi>lotc of ono severe lao- 
lotod ia\n»lt.m I* dosc.lbed to llluairtta tho 
t spied I condl I tuna . Tho hro.y Mina l*l< «> 
rroa this non roll within both urban and rural 
regions causing aiteiuWc dauoga Tha heevj 
rain wu* Jua to a succvialen of codontclj in- 
tense snail Individual atomi that ewad across 
l ho bojo region. Real lino dejection of such 
atom la idiaslble froa corotul ot-aervatlons of 
radar data. iSovera Halnaiorea. Ilydro'etcorvlog, I 
Water Rtaouc- Rna. , Paper 1WI193 

FfFFCT n or ASHFALL ON SNOhMELT RATE AT PA»»I«. 

»n. RAINirf. MWWW 

Bert E. Browi |Physlc« Pepartnent. W>ver«ll> 
of Puget Sound. Tacona, Washington M4IM 
Snovpsck data and kfopsialurs Isfaralllw 
In the fora of degree-Jav calculation* ore 
analyred Ter Paredlae, Hr. Rainier for the 
work a rol loving Iho Hay 18, IPS' 1 eruption 
of Ht. St. Helen*. TV figure* arc cwsred 
with alollar computation* 

25 year*. The result* ahov that the dark 
«*h layer Ire reeled the snoraelt rat* bv 
soap 40 \ over vital *wld baan aspacted 
froo aablont leoporatures. (Snowlt. aah- 
fall , degree-dey*. Ko^arl*on»| 

J. Oaepbya. Re*.. Craan, fapar IC1JA9 
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or a Kcoorv®! 1 r. aerhod of foraul*! log 

Is interfaced ul *J i,j object I ve- 

dynaaic programing P Javvlop the opttaal 

*>hca ***£ Sa-gXTiSr Rn Smuts 

operation for each « J fcBnta j ti auUtlDn 
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■odel U r* 4 - 1 "^ l(,|}ucturod lo fit •****>’ 
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dynanlc programing)- , 

StarRaU. ; . • ~ 
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• SURF * CE Inttlule, Unlmrklty 

. v^x-j-aar-r; . 

twyUnj t4B 1,10 b8 ."* a ? „ 

■ sarijS i-.’ss S34 
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Hlillll.J 3 H e !• . I 

TRAVJIvF.7 h,l l .\TI / -‘l ■ ■Vin I ;i i . I”. . ■ I.’. ■■ 

K. "'hell I il*:» c -l-l f»vt r.'. '. j. vr ... 

log lahW'-iy, Pui-w-r, Ml •■icv.i 

Tronip.il |uvll-ni vtt,. I ■• ■ ( ■i-u I’l .,.> 

c* afnetl'S often iiLr.- d 

Ml l( t-o,. >, | ■. n.ll I l-.. ■ l- 

■ina pro-1 j l n,’ ||„a ..( -,-tn ( in.-, n 

pr.Llcrd Mr vlr,-. I»f. t In. ■ il , i.(’... 

(M».”'l. KjIm; II’ ■ •, oi rc. ffiti.i it ••• i - I, 
coy c\n-ec.Lr«li c- r.pil«l I m. t i.M.n’.l ■> 
vnorc il to r, .ei njri-irla’c. [• ijIi ‘ ■ 

raluclrg lha offbcllav AVnltult • Vr- -n 
oogae trouble. In yrtnclrlo, !',”■•/ I ' 
wllh flnlla dirraivSv', finite s-li r • 
ncarlinl cethcda, sc. -rdlnv *.•• iic*'r-. •• • 

ir.a particular flr.tt- ale-* ,• 

hcr", rein rk„»r.anl !■* ,ar' lr. 'I- • 
if ace, ac trtt phyal^sli/ VI »-■ s ' -• \.i|r 

ra.-Aln flirt In tho i--l •• •> 

A alntla finite .111 f.-ttf :c !s • .-I 1; 

•■hen tr.s rstr.cd I . -sj r-l I" 1 ’• O-.-.lil I ■ 
r-.rt ei'intlcn t«M cs»», ,-r*«» —fit , •( 
Mcura;/ ire ■n'elrial In veil, II- -. . 

ateao frosts nn, Iv | *••!,. .1*1. r 

clllstlns, us In,* sp-c or I •' i I V- 

i«>.n-l :• r.scall- nsi .'tr ’■*’ , •’ n *l-r 

ItrnlhM. r’rro lr,- r’v.’ rr V. • * ’• 

iD.vlalrv irnnri r» .»r -i I - • 

l*r»:«r »r- Ilf I ir* •'IS- • > 

t-- "fvia-.a. Mil r.*r. r s fi-H 1 

-srror.-.r .. 7 r -V- ( • ■ . ■ 

ncnlr.sl ta Jurtnc Mr, *:■-. •: * r 

n -It i k< i -i-v -y .*, • •-•. ■ ' 

tle« res. 'L 

it.lnfi *.n -l- ■■ -r ■ •• ■ .| 

cci./an' .*■ ill c i. ■■ -*l 

•tea rr* • ! .■ 

pr^blcto ws*:i ff I r «■*. 

caje. ^■■•-n,ac5l■•r., is: # ..i . 

coving eaanl. 

Vatir *e»jur. Raa.. fts*r '!»••• ’ 


Meteorology 


J7I> diaol'.<l <c.-povlllur> aoJ chaalcal Infer- 

lurAL^KvNC SIAiCIAL A'-D IVHRARNWI VAKIMIcVi 
DERIVED ERiEt Tilt J rtAE KIMUk-4 RUV DATA bH 
I. Hllaanralh (hASA/'ToJJard 'pace f light Cvsiar. 
Libor atory for Planet sty Attaapheies, (.rvantvlt. 
KaryUnd, 10171) and b. H. fchlailnp.r 

kackacatlarad ultravlolai lll/V) Ini l»**a «b»* 
Hlobui'A ipiciciAfc lot ib« jarlcJ Zj 
hava baan loccocly ptocaiaad to final fora. 

Thla paper la baaad upm u analrsla all tr.v 

total a awn* avatUblr la lha 7-yaat data lit. 
lha saaaoaal and lotatooual varlallcsia of ratal 
0,001 ovar the glaba art aualnad. uilrg da l Is 
„ ^l a.,<u of 10* latitude bande acJ a llu 
latltuda eioaa aactloo. A harocolc aoalyala vn 
perfonod on the dally tonal oaeaa, and if* 
aaplltuda, phaaa, and paicaotage af vkfUaca vara 
cosputad for th* asaual, aasl-aruw*), *nl higher 
haraoslca for aavaral jean and lor InJlvldual 
vaara. Stay ol tha f#*tur*e ob»*r:ad aarllac 
for lb* period 1970-1972, auch a a lha a.yocatry 

of lha anndal vm tn th* Ore healapbarai, r«r- 
alat over tba longer data parlod. VarUtlcn* 
with tegular parloda (hotter than t fau iMt* 
vara aoogkt but bob* wii evident ayalemtleally 
throuibout the latinda ton**, kiaaltuilcn of 
tba a etui aean data with tha mao annual vavo 
reaovad rive* lad a clear guialblannUl oatllla- 
L |oo (QtO) itroogaaT ta tba tropica. sAaro It la 
esmanble to the annual wave, paralacing to 
ald-latltudaa In both hralapharia with acne evi- 
dence of U* iglatenea at high latitude*. An 
aattmtlsu of tba DM parlod ualog a auparposl- 
tion aoalyala (for no aor# than three cvclesl 
for each Latltuda too* retailed a dreraaalng 
parlod with latitude la both haalapherae. lha 
■azlam parlod of 27 Booth* occur* In th* tropica 
vblla th# nlnlaaa In th! Nntiharo Uealaphan la 


■b-'it 20 c.mthe. Ihl* rsuili augv.a>t*< ciiit tl-u 

>.|i«iivi-,I l|P.-J In t-'lal .. ».'!>» at blah nr I I * 
lalllu.lca na, n*>t r, Al reel tv rirlanJ. I'd* I" 

■«f panl'ulAC xIhuII l.aiicw •in.U.'.i -.I (•*•■■■• 
Irani, 1 1 (,.* u th., n s., It tu ii.-«ik« iniurai'c ■■■! 
varlall-.iis ate l.itliuda .l..f r.i.|.*m. 

I. i.rupri/a. Isa., Nrsr.i. Pji.-r l> l.’tJ 

)M0 11,1. In (hi* a c — .-hj.Ii.. , . 

A h»ll s.’l 111)* i>»'.l H V H I • DIII-N.M Ah’. M:tn.M I’.SI 
PAINS. II 1 VARlAII’.'li 

K. lit ill tun Clatlcnal < ...t. r I.r Ai-.*|l.cil. 
EoefSIcli, P.i». Po, Ic'd. K.||J..|, *li lilp'fl 

l-llllcr lniM|l(lllNH ..f II.-- dluiu.ll .ia.I I - 
■llurnal r.tlisf.tll varutlnna n,.* a,«cn|.-.| will, m 
onslrila hn.,rlv t" Ini til .let I ,1 Pi", s'.ill-. • 
la Ihe I'nl I nd StAIrn ml rwi-iie M.«. Intel., u I, 
finding*, tncl'.-lo * fail linll t^a ..| tl*. r> -siSiVl* 
ti-nlcncv i.ibicivel i-atll.-t t.* l.im-rn il«*t|l • ■ : 

lljolltnn 1 1DR1 1 for th.. s. -Ill urnil *’l 

tropical (Alnf.ill lo i*cjh ,i r.-uhl. ■■IV* 'mi 
|M..| 1...-4I tlr.*. It Al.., arr-'*' ' "'S 1 1,1 
.vjci ihe I'nltcJ hcac.sk n.l • •> I !■' yl. «• ' - ,r * 

• Itgl.tlg Mrurl In i.i-l'Sl il il. ■ -I II •' '• 

IlfJc icglvlt . 1 , wall. lh.> slgi.lri.* ,r. ..r >■•*.* 

ItMIngn l oi ,(>» fl.'-jt. *>l ,'<• — -MAI «..«l »'*•*• 
r'icrl'- tile is Jla. *.""■ I. 

J. 'Apl.ri. Paa . . Liaan. f.i;.*t k- I .’ ■! 
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4220 baser Ipi l,a alnatalu|y 
PASASOfulZlTI, A NIV MINIMAL EMCOI KASnCuRE. 
IAVA1M. ASIf ITS ILLAT IOKSHIP TO SCHOLSltR 
D. Human (Royal ..hi carlo Maaaiaa.rotoaLo.Oatarla, 
MSS 2ca. Canada I P. Dunn and t. Kaua* 

lha ntw nine til ;*irn.*hvllU». CaJr.yl» v 4 ! i At 1 ), 
fra bigtnjvrt .Bs.arla, la wcmucMnlc, -'J »t '-'27-'. 
wllh i I7.ih,,b l.wi.0 b.bPh A.IIOb^JI 1 . It la 
dla ilh.ua with achoMMa. which la arlhorhnubtc, 
71 ii|,vltb J I 7. 1 TS.b Id. 24,0 S.bai.Scholilt# *ta 1 
pirate ho lilt* [ora arataalal Intargrowch with 
( 1491 lha coapaall Ion plana. »*jch paaVlcualy 
published echo l* l la data watv obtained Irca tr.ase 
I na i grout ha ar fron paraachalilia ttaalf , which 
atrial ■> a*™» «t tha ccnfualen An th* lilaratwra 
on acfu.lilre.Kaw lata for acholalte era praianted. 
Pariscr.olitcc la whita co coloriaai wICb a white 
atraik. The araclfic giavlly la 1.13 fob*, and 
]. 19 I calc. ) .Hardness |H.'hv) la A.Crptlcally U la 
btaalal !•> with i'.,"2S t ,i»,> 1.M7. d 1.589, 

> l.kOI; fr"X and -•'l - 13° la lha acuta angla 
baiuran u ani J. II la Invariably twlMivd wllh 
(1001 aa both ite iwlo and ccspoalllon plana. 

AJ. Mir. 66. July-Auj.il l 


<Z£0 Fara^erellt, petfOSfllhy, and csircjer.lts 
CCM;o'.mWAL VATIAIICM in M3MAL V;*B EfCH U- 
!s 0 H. MID-AUAHIC mOOI AM) kARE rWCTicPE Z3'E 
W. B. er,jn (Dept, of Geolc-S/ ord Ctc;bji<es, 

K*/0ds Hola 0c»ino9"aphlc Instltutlcn, W&cdt Hjle, 
Kiss. 62541) G. Thaipion ar.d J. (I. Lhddcn 
Eaislts dredged Cat ween 22 M ar.d 25 N Irclvds 
lArplet frorredltn valley villi, TINE, Af*d allll 
gad (flttrsactlcns with the ran* FrgstufR 2cng. 

All ari ‘nciTal H-W5* enaractrrlJed by dtslsllcn 
In larse-lan-HthopTUs cltccnci. There ar# ro 
glghtf iuai theoUal sir V&llor.t avsocULtd with 
acs or location relillve Id ihe f rat turn tens and 
sieillan valley, totalled ttudy of slthln • sarpls 
glats - ^ols rock relatloni Him Uiil ruch of 
Uis chemical virlgLlan is ciplilnsd hy llrplc 
loa-prtikwrs frattlcmllon. Kama siting md 
vtrlablt depths of partial Ml Ling account for 
SOM additional MochMlcal casjtllcillor.i. A 
cosaun typo af IqtB frai this area Is suggested 
as the soit likely candidal! for primary 
H Hy hairs separated froa tho units at 
pressures af 8-9 kb. 

J. Gtophys. Rbi., tad. Papa- U1M9 
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